It represents considerable work and the research team should be thoroughly complimented for their work. The findings would be of considerable relevance to patient groups, clinicians, commissioning groups and researchers and definitely should be considered for publication. However, there are a number of major issues that should be addressed before the final decision to publish should be made.
The authors conducted a survey in the UK of 5000 GPs (random sample). The GPs were presented with two shoulder pain vignettes, related to (i) RC tendinopathy (RCT) and (ii) adhesive capsulitis (AC). Of the 5000 GPs sampled, 714 responded, representing a 14.7% response rate. 56% of the GPs were reported to be confident in their diagnosis of RCT. 83% in their diagnosis of AC (FS).
Major points
As a clinician and a researcher I have no confidence that the RCT clinical vignette describes what may represents RCT with certainty (Line 147-148 "typical presentation on RCT"). There is an assumption (presented) that pain over the lateral shoulder and a painful arc in abduction confirm this. I am not aware of any evidence that this is a reliable and unequivocal diagnostically accurate test for RCT (impingement) . This needs to be provided for reader confidence and the choice of clinical features needs to be discussed with respect to the findings presented in reference 9 (Hegedus et al 2015 Table 3 ). A reference the authors have chosen to use. The remainder of the clinical presentation could potentially represent a multitude of potential conditions and if I was presented with this very limited and equivocal clinical information and if this is all I had access too I would need to compliment the very limited information with other investigations. This then potentially biases the findings as I would then be considered (by the research team) to be ordering (based on best practice) unnecessary investigations It is therefore possible that the conclusions may not be an issue with GP confidence but with a poor and incomplete clinical presentation that may, but equally may not, be one that involves RCT (Hegedus et al 2015) .
I understand from the vignette that all other tests are "normal". (Rest of physical examination of the shoulder and neck and local neurological examination is normal.) From this I would assume (ie clinically reason) that resisted tests of shoulder movement do not reproduce any symptoms (ie pain) and that there is no weakness. Both these clinical procedures may be compatible and with a clinical diagnosis of RCT (Hegedus et al 2015) . Hegedus et al 2015 suggest that the presence of night pain is more compatible with a RC tear. Although there is as yet no certainty that the pain is associated with the tendon, most clinicians would suggest that increasing load through the muscle-tendon unit and associated structures ( ie bursa) would be associated with pain, weakness (which may be real weakness or pain inhibition, but would commonly be present).
What does normal range of movement refer to: abduction or all movements of the shoulder? This is an ambiguous sentence and would be confusing to the participants. Confusion would need to be balanced and need to be mitigated, one solution would be imaging/ tests. As such the uncertainty associated by the vignette may have resulted in this and not the GPs lack of confidence. This may be highlighted by the finding in Table 3 , ie 52% of GPs who responded opted to request an xray and 90% blood tests, to exclude other diagnoses.
In my opinion the research team have not provided the GPs who participated in the survey with anything more than a presentation of symptoms experienced in the shoulder that may be derived from a large number of causes. This is a serious flaw of this study. As one of these may be compatible with a RC tear (Hegedus et al 2015) the research team may have mis-interpreted the findings and as such may have reported conclusions that require revision. The research team have interpreted that the GPs lack confidence, but it is equally possible that this is not because of their clinical reasoning, but the paucity and equivocal nature of the information provided and an assumption that the information provided would allow a diagnosis of RCT and not another condition. Could this be reflected in the information provided in table 6. With the majority of GPs stating that they would not routinely refer for USS but choose to in the RCT vignette, and may have done so do to the ambiguity of the vignette and if they had better information, may not have opted to image. As such, the findings may have been flawed because of the information provided.
Vignette 2 would permit a clinician to consider a clinical diagnosis of frozen shoulder. With no other information provided, differential diagnosis may include; avascular necrosis, osteosarcoma, osteoarthritis, etc.
Analysis
I can see how "not sure" is compatible with uncertain, but cannot understand how "likely" would be, or how "unlikely" would also be compatible with uncertain. Uncertain may be considered as indeterminate and I am not sure how the researchers have determined that likely or unlikely would comply with this. Why didn"t the researchers group "definitely yes", "most likely" and "likely" in one group and "definitely not", "most unlikely" and "unlikely" in another? Please could the researchers provide more confidence to the reader that the groupings they have used are appropriate and that it was appropriate to conduct analysis in the groups they have defined, and if it is not possible to unequivocally provide this certainty, they need to then consider rerunning the analysis.
Discussion
I do not understand how the research team has concluded: GPs appeared to rely heavily on investigations in the expectation that these would "confirm" the diagnosis, when table 3 suggested the majority of investigations were selected to exclude other diagnoses. This section needs to be re-written as there is a mismatch between the tabular evidence and the interpretation of the findings in this section.
The research team correctly point out that GP clinical decisions to image may not be well supported due to the poor relationship between imaging findings and symptoms and explain that this may be unnecessary and lead to unnecessary treatment such as the steep rise in referrals for surgery. However this again may relate to the quality of the vignette and not actual practice, especially as normal practice would not be to image (USS and MRI Table 6 ) to confirm a diagnosis (ie from table 3, 76% 100-24 = 76). This needs to be discussed in paragraph 3 of the discussion after: The reasons for this disparity are not clear.
Why was xray not included in table 6 as a imaging investigation option?
This sentence (paragraph 4) is controversial: Although the clinical diagnosis for shoulder pain can be made based on clinical history and examination. Please could the team define what "clinical diagnosis" means? Are they suggesting that a structural diagnosis ie RCT, is achievable? If so please could they provide evidence that demonstrates (1) the pain and symptoms are coming from the tendon and (2) the certainty that clinical tests can identify this and (3) their vignette has included all the required and relevant clinical information to allow the GPs to reach this diagnosis.
Clinical practice suggestions regarding imaging for FS available to GPs are inconsistent eg https://cks.nice.org.uk/shoulderpain#!scenario and http://www.nhs.uk/Conditions/Frozenshoulder/Pages/Diagnosis.aspx . However the later suggests that an xray may be warranted to rule out other conditions such as arthritis. As 65% (Table 5) would perform an xray to exclude other diagnoses as against 23% to confirm a diagnosis, the research team should rewrite their discussion or at least balance the way they have presented the data, in light of this.
Comparison with other research Did the current research team use the identical vignette as used in the Australian study? If not then this also needs to be discussed here as the GPs interpretation may be due to the vignette and not only due to differences in practice in the two countries. Do the researchers know why 60% of UK GPs ordered a blood test in the FS vignette? If the reason is not known, this needs to be highlighted in the discussion. If it was due to screening for diabetes, could this be considered appropriate practice in this condition? (ie 74% to exclude other diagnoses)
The last paragraph ie from Line 546, needs to be substantially toned down. Again the researchers are assuming their vignette is without problem and unequivocally would allow the GP participants to reach a diagnosis of RCT and that the GPs responses are the only issue that is worthy of discussion. This is clearly not correct.
Minor Points

ABSTRACT
Of the 5000 GPs sampled, 714 responded, representing a 14.7% response rate. (Please note 714/5000 = 14.3% -please correct or explain)ie responses were received from 724 Conclusion Needs to be toned down Response rate was only 14.x% As such sentence needs to reflect this and should be written as: This survey of GPs in the UK highlights the low confidence of those that responded to the vignettes provided in diagnosing shoulder pain, and their reliance on radiographs and blood tests.
Background
Line 118: exclud should be exclude Line 124: Gatekeepers is a colloquial term, please use more professional term, eg primary contact doctor (or similar) Survey distribution method Please could the authors clarify of the 5000 GPs randomly sampled; how were the 2500 who received an email web link and the 2500 who received a postal questionnaire sampled? This is not clear from the methods or Figure 1 . How was the decision to send a postal or online questionnaire made? Analysis For clarity, please define for the reader what the term "general questions" refers to in this section.
Line 121
General practitioners (GPs) appear to have low confidence in the diagnostic work-up 9,10 Reference 10 does not discuss GP diagnostic work up and should be replaced with a more appropriate reference.
I am sure that I have missed it, but please identify, where reference is made to ethical approval and participant consent, participant anonymity are made in the manuscript.
Thank you again for the opportunity to read this manuscript. When the issues identified are addressed, further determination can be made regarding publication.
REVIEWER
Ramon Ottenheijm Dept. of Family Medicine Maastricht University The Netherlands REVIEW RETURNED 17-Jan-2017
GENERAL COMMENTS
This is an interesting and well developed study concerning management of shoulder pain by UK General Practitioners. I do have some remarks below.
This is an interesting and well developed study concerning management of shoulder pain by UK General Practitioners. I do have some remarks which will be addressed below.
Background
I suggest that GPs in the UK have direct access to USS and MRI. As this is not the case in many other countries, this deserves should be explained.
Methods
Lines 175-177: The term General Practitioners with special interest in MSK (GPwSI) is not well known outside the UK. What"s the difference with GP wit postgraduate training on shoulder pain or MSK? This contrast should be explained. For example, in The Netherlands, GPwSI followed a two year postgraduate course and have an additional national registration.
Lines 223-226: Two distributions methods were used; postal and email. Was the same introduction text used in both methods? How much time was expected to fill in the questionnaires?
Line 237: the sample size was calculated based on a mix of postal and online response rates. Why was chosen for a rather low online response of 4%, while you previously stated that these rates range from 1 to 40%?
Lines 241-247; are references available for clustering the answers into three groups?
Results
Lines 281-283: Do these percentages reflect actual distribution? For generalisability, I suggest that this briefly will be discussed in the Discussion section.
Lines 311-313 and Line 410: Table 5 shows n=232 selected for plain radiograph, while adding the numbers in line 410 result in 230 (24 + 206) . Which number is correct? For the RCT vignette, the GPwSI and those with postgraduate training were grouped, while for AdhC the latter group seems not included in the calculations.
Discussion
It is interesting to read that many GPs would order blood tests, and I wonder what is the rationale behind this? The patients had unilateral shoulder pain, so systematic disorders like PMR an RA are very unlikely. Maybe you can reflect on this. To a lesser extent, this is also true for plain radiographs.
Conclusion
There seems to be low guideline adherence!
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1 Reviewer Name: Jeremy Lewis Institution and Country: University of Hertfordshire, UK Please state any competing interests: None declared Please leave your comments for the authors below Thank you for the opportunity to read this interesting, important and informative manuscript.
The authors conducted a survey in the UK of 5000 GPs (random sample). The GPs were presented with two shoulder pain vignettes, related to (i) RC tendinopathy (RCT) and (ii) adhesive capsulitis (AC).
Of the 5000 GPs sampled, 714 responded, representing a 14.7% response rate. 56% of the GPs were reported to be confident in their diagnosis of RCT. 83% in their diagnosis of AC (FS).
Major points
As a clinician and a researcher I have no confidence that the RCT clinical vignette describes what may represents RCT with certainty (Line 147-148 "typical presentation on RCT"). There is an assumption (presented) that pain over the lateral shoulder and a painful arc in abduction confirm this. I am not aware of any evidence that this is a reliable and unequivocal diagnostically accurate test for RCT (impingement). This needs to be provided for reader confidence and the choice of clinical features needs to be discussed with respect to the findings presented in reference 9 (Hegedus et al 2015 Table 3 ). A reference the authors have chosen to use. The remainder of the clinical presentation could potentially represent a multitude of potential conditions and if I was presented with this very limited and equivocal clinical information and if this is all I had access too I would need to compliment the very limited information with other investigations. This then potentially biases the findings as I would then be considered (by the research team) to be ordering (based on best practice) unnecessary investigations
It is therefore possible that the conclusions may not be an issue with GP confidence but with a poor and incomplete clinical presentation that may, but equally may not, be one that involves RCT (Hegedus et al 2015) .
In my opinion the research team have not provided the GPs who participated in the survey with anything more than a presentation of symptoms experienced in the shoulder that may be derived from a large number of causes. This is a serious flaw of this study. As one of these may be compatible with a RC tear (Hegedus et al 2015) the research team may have mis-interpreted the findings and as such may have reported conclusions that require revision.
The research team have interpreted that the GPs lack confidence, but it is equally possible that this is not because of their clinical reasoning, but the paucity and equivocal nature of the information provided and an assumption that the information provided would allow a diagnosis of RCT and not another condition. Could this be reflected in the information provided in table 6. With the majority of GPs stating that they would not routinely refer for USS but choose to in the RCT vignette, and may have done so do to the ambiguity of the vignette and if they had better information, may not have opted to image. As such, the findings may have been flawed because of the information provided.
1) The description of the RCT vignette in the manuscript as "typical of presentation on RCT" has now been revised to clarify that it means "typical" for the context of general practice: (L151-153 P3) "The first vignette described a presentation typical in general practice of rotator cuff tendinopathy (RCT), the second early adhesive capsulitis (AdhC)".
2) The vignettes were taken from three previous similar surveys conducted in Canada (Glazier 1998), the USA (Loebenberg 2006) and Australia (Buchbinder 2013) to facilitate comparison. We therefore intentionally did not wish to amend them unless they were found to be problematic in our informal pilot (which they were not) (please see point 4 below). Although this was stated in the manuscript, we have clarified this further. (L153 P3) "The vignettes were adapted from previous surveys 6-8 to facilitate comparison."
3) The target population in this survey (and therefore for the vignettes) was practising GPs. The vignettes, thus, aimed to represent i) real-life patient presentations seen by GPs and ii) the clinical assessment that UK GPs routinely and regularly undertake in their 10 min consultations, without going much further in terms of diagnostic classification. The vignettes may not be 100% specific and detailed in terms of presentation and diagnosis, however they reflect what GPs see in their everyday practice.
4) The survey questionnaire, including the vignettes, was piloted (informally) among a group of practising GPs within our research institute to assess clarity, acceptability, clinical relevance, representation of real patients, and time required for completion. The feedback contributed to the final version that was used in the survey and the GPs did not have issues with the vignettes, the questions related to them or the diagnoses suggested by those vignettes including the diagnostic options provided. This detail has now been added to the Methods section (L179-181 P4): "The questionnaire was informally piloted among a small group of GPs in our Research Institute to assess clarity, acceptability, clinical relevance, representation of real patients, and time required for completion which was estimated to be around 5-10 mins." 5) The majority of responding GPs were able to make the correct diagnosis from the information provided in the vignettes, i.e. the vignettes had good face validity among GPs: for the RCT vignette, 83% indicated that the diagnosis was definitely, most likely or likely to be RCT; for the AdhC vignette the figure was 92%. This provides further indication that for practising GPs the vignettes provided sufficient information for the most likely diagnosis.
6) The term "rotator cuff tendinopathy" (RCT) is a commonly used term, although it may not be strictly speaking accurate. It is a term that GPs understand and differentiate from other conditions such as adhesive capsulitis and osteoarthritis. We note that reviewer 2 is a GP and raised none of the same concerns as reviewer 1.
With regard to the point related to the conclusion of "low confidence among GPs" and the role of the limited information provided in the vignettes, the relevant paragraph in the discussion section has now been revised to address this point and as follows: (L475-484 p11,12) "The relatively modest proportions of respondents making the correct diagnosis for the clinical vignettes might represent low confidence in making a specific diagnosis, similar to findings from a previous study conducted in the Netherlands. Alternatively it might be argued that this reflects natural reluctance to commit to a specific diagnosis based on limited (clinical) information provided in the clinical vignettes rather than genuine low confidence in making the diagnosis. However, this reluctance to commit strongly to the correct diagnosis was also associated with high investigation rate and variability of management decisions, which might mean that genuine inability to make a diagnosis cannot be completely ruled out as the reason. Even when GPs indicated they were confident in the diagnosis, many requested investigations to confirm the diagnosis, which seems to strengthen a theme of apparent reluctance of GPs to rely solely on clinical assessment to make a diagnosis". And this paragraph (L495-498 P11,12): "The frequency with which investigations were selected by GPs in response to the two vignettes contrasts with the much lower rate when the question about investigations was asked more generally. The reasons for this disparity are not clear, notwithstanding the possible role of the limited information provided in the vignettes which reflect common shoulder pain presentation in general practice."
Vignette 2 would permit a clinician to consider a clinical diagnosis of frozen shoulder. With no other information provided, differential diagnosis may include; avascular necrosis, osteosarcoma, osteoarthritis, etc. The important point is that the questions related to the vignettes did not ask about differential diagnoses, but the most likely diagnosis. Clearly GPs would consider other diagnoses, but with the information provided in the vignettes and the practical experience they have, they would be able to identify the most common presentations and take management decisions accordingly. Compared with frozen shoulder, avascular necrosis and osteosarcoma are much rarer conditions that it would be unusual for a GP to consider them before frozen shoulder; and osteoarthritis is also not common in the age group represented in the vignette.
Analysis
I can see how "not sure" is compatible with uncertain, but cannot understand how "likely" would be, or how "unlikely" would also be compatible with uncertain. Uncertain may be considered as indeterminate and I am not sure how the researchers have determined that likely or unlikely would comply with this. Why didn"t the researchers group "definitely yes", "most likely" and "likely" in one group and "definitely not", "most unlikely" and "unlikely" in another?
Please could the researchers provide more confidence to the reader that the groupings they have used are appropriate and that it was appropriate to conduct analysis in the groups they have defined, and if it is not possible to unequivocally provide this certainty, they need to then consider rerunning the analysis. Our aim in grouping responses into three groups was to identify the proportion of GPs indicating either high or low confidence in the diagnosis. Nevertheless, we agree with the point the reviewer makes and have therefore revised the presentation of responses in a way that leads to the least distortion in the original responses to the 7-item scale, by only grouping extreme responses at both ends of the scale, grouping "definitely yes" and "most likely" in one group (yes); and "definitely no" and "most unlikely" in one group (no), leaving "likely", "not sure" and "unlikely" as they are. (Please see Analysis: L252-257 P5, Results L323-325 P7, L375-378 P8 and Tables 2&4, Figures 2&3) Discussion I do not understand how the research team has concluded: GPs appeared to rely heavily on investigations in the expectation that these would "confirm" the diagnosis, when table 3 suggested the majority of investigations were selected to exclude other diagnoses. This section needs to be rewritten as there is a mismatch between the tabular evidence and the interpretation of the findings in this section. Thank you. The sentence referred to in the Discussion section has now been amended, and reads as follows: (L471-4473 P11) "When responding to questions related to the vignettes, GPs appeared to rely heavily on investigations in the expectation that these would exclude other diagnoses and confirm the diagnosis in question".
The research team correctly point out that GP clinical decisions to image may not be well supported due to the poor relationship between imaging findings and symptoms and explain that this may be unnecessary and lead to unnecessary treatment such as the steep rise in referrals for surgery. However this again may relate to the quality of the vignette and not actual practice, especially as normal practice would not be to image (USS and MRI Table 6 ) to confirm a diagnosis (ie from table 3, 76% 100-24 = 76). This needs to be discussed in paragraph 3 of the discussion after: The reasons for this disparity are not clear. This sentence in the discussion has now been revised, and reads as follows: (L496-498 P12) "The reasons for this disparity are unclear, notwithstanding the possible role of the limited information provided in the vignettes which reflect common shoulder pain presentations in general practice".
Why was xray not included in table 6 as a imaging investigation option? This investigation was indeed not included in this section of the questionnaire, as this section aimed to assess GP decision-making regarding ultrasound and MRI scans types of investigations. This has now been clarified in the Methods section, as follows: (L218-219 P5) "General questions: these questions were unrelated to any specific clinical vignette, and aimed to assess GP decision-making regarding requesting ultrasound and MRI scans and treatment decisions." To explore this issue further, we have also reviewed the returned paper questionnaires, which often included hand written comments by respondents, and there were no comments referring to this issue, suggesting that GPs did not see it as a problem nor did they modify their responses because of it. Also, these "general questions" were independent of each other and not linked to any vignette, and therefore we do not see any possible impact missing this option could have had on responses to the other questions.
This sentence (paragraph 4) is controversial: Although the clinical diagnosis for shoulder pain can be made based on clinical history and examination. Please could the team define what "clinical diagnosis" means? Are they suggesting that a structural diagnosis ie RCT, is achievable? If so please could they provide evidence that demonstrates (1) the pain and symptoms are coming from the tendon and (2) the certainty that clinical tests can identify this and (3) their vignette has included all the required and relevant clinical information to allow the GPs to reach this diagnosis. Thank you for pointing this out. This sentence was meant to represent the most common presentations of shoulder pain and diagnoses that are widely recognised in general practice, including adhesive capsulitis, RCT, osteoarthritis, acromioclavicular joint disorders and referred neck pain. As is stated in the responses above, the method adopted in this survey including using clinical vignettes, was pragmatic and intended to represent as closely as possible real patients consulting in general practice, and therefore clinical diagnosis was not meant to specifically mean a structural diagnosis.
Clinical practice suggestions regarding imaging for FS available to GPs are inconsistent eg https://cks.nice.org.uk/shoulder-pain#!scenario and http://www.nhs.uk/Conditions/Frozenshoulder/Pages/Diagnosis.aspx . However the later suggests that an xray may be warranted to rule out other conditions such as arthritis. As 65% (Table 5) would perform an xray to exclude other diagnoses as against 23% to confirm a diagnosis, the research team should re-write their discussion or at least balance the way they have presented the data, in light of this. Thank you for this point. The following sentence has been added to the Discussion section: (L488-495 P11) "In the case of the early adhesive capsulitis vignette, blood tests and radiography are also not usually indicated as part of a primary care assessment in the absence of red flags or indications for malignancy, polymyalgia rheumatic or diabetes, although it might be reasonable to request a blood test to identify people with undiagnosed diabetes because of its known strong association with adhesive capsulitis (Zereik 2016). Unilateral shoulder pain without other symptoms makes polymyalgia rheumatica and rheumatoid arthritis unlikely while the middle-aged woman in the vignette also suggests that glenohumeral joint osteoarthritis is also unlikely as this usually affects older people."
Comparison with other research Did the current research team use the identical vignette as used in the Australian study? If not then this also needs to be discussed here as the GPs interpretation may be due to the vignette and not only due to differences in practice in the two countries. Yes, identical vignettes were used to enable direct comparison with the previously published findings from the Australian study. The last paragraph ie from Line 546, needs to be substantially toned down. Again the researchers are assuming their vignette is without problem and unequivocally would allow the GP participants to reach a diagnosis of RCT and that the GPs responses are the only issue that is worthy of discussion. This is clearly not correct. Thank you for this point. The paragraph has been revised and now reads as follows: (L590-592 P13) "The results might have uncovered a gap between best evidence on the diagnosis and management of shoulder pain and current GP practice, the caveats of the methods of assessing clinical practice in this survey including using clinical vignettes needs to be taken into consideration." And the point related to the use of clinical vignettes was also referred to in the previous paragraphs on the Strengths and Limitations section, as follows: (L577-5579 P11) "Clinical vignettes have previously been shown to be a suitable method to measure aspects of clinical practice related to management decisions.12,41-44"
Minor Points
ABSTRACT
Of the 5000 GPs sampled, 714 responded, representing a 14.7% response rate.
(Please note 714/5000 = 14.3% -please correct or explain)ie responses were received from 724 This has now been corrected in the abstract to state that 724 (14.7%) responses were received. Thank you for identifying the error.
Conclusion
Needs to be toned down Response rate was only 14.x% As such sentence needs to reflect this and should be written as: This survey of GPs in the UK highlights the low confidence of those that responded to the vignettes provided in diagnosing shoulder pain, and their reliance on radiographs and blood tests. The conclusions have now been toned down, as follows: (L611-615 P14) "The results of this survey, using brief clinical vignettes, show apparent frequent use of investigations, particularly blood tests and plain radiographs. Whilst there was wide variation in the selected treatments, the most common were NSAIDs and physiotherapy. However, the low response means that caution needs to be exercised in generalising the findings."
Background Line 118: exclud should be exclude Corrected, thank you for identifying this error.
Line 124: Gatekeepers is a colloquial term, please use more professional term, eg primary contact doctor (or similar) Gatekeeping is the term used to describe the role of primary care physicians or general practitioners (GPs) in authorising access to specialty care, hospital care, and diagnostic tests (Greenfield et al BMJ 2016) . The terms "gatekeeper" and "gatekeeping" are commonly used in professional peer-reviewed literature (including in the titles of articles), both in the UK and other countries, to describe primary care practitioners, GPs and family physicians. Therefore we have opted to keep this language in the manuscript.
Survey distribution method
Please could the authors clarify of the 5000 GPs randomly sampled; how were the 2500 who received an email web link and the 2500 who received a postal questionnaire sampled? This is not clear from the methods or Figure 1 . How was the decision to send a postal or online questionnaire made? This has now been clarified in the Methods section as follows: (L229-231 P5) "A postal questionnaire was sent to a randomly selected 2500 GPs and an e-mail containing a web link to an online questionnaire sent to the remaining 2500." Analysis For clarity, please define for the reader what the term "general questions" refers to in this section. The "general questions" is the part of the questionnaire that is described in the Methods section, as follows: (L181-225 p4, 5) "The questionnaire included three main sections: A) Participant"s characteristics B) Vignette-based questions: 1. Diagnosis: 2. Investigations: 3. Treatment: 4. Referral to a specialist: C) General questions: these questions were unrelated to any specific clinical vignette. GPs were asked to "give an estimate of the percentage of patients presenting with shoulder pain for whom [they] offer any of the following management options, at any time during their episode of shoulder pain": investigations (shoulder USS, MRI), prescribing analgesic medications, recommending corticosteroid shoulder injection, referral to physiotherapy and referral to a specialist service. Responders were free to enter any percentage figure for each option, from 0 to 100%."
Line 121 General practitioners (GPs) appear to have low confidence in the diagnostic work-up 9,10 Reference 10 does not discuss GP diagnostic work up and should be replaced with a more appropriate reference. Our understanding reading this paper (Lewis 2016) is that it highlights uncertainties and challenges related to the diagnosis of shoulder pain, although not specifically focusing on general practice. For this reason, we feel that it is relevant to cite. However, to address the point the reviewer raises, the sentence has now been revised and as follows: (L121-123 p3) "General practitioners (GPs) and other primary health care clinicians such as physiotherapists, appear to face uncertainties and challenges in the diagnosis of presentations such as shoulder pain 9,10 which might explain the over-reliance on investigations".
I am sure that I have missed it, but please identify, where reference is made to ethical approval and participant consent, participant anonymity are made in the manuscript. Reference to ethical approval, participant consent and participant anonymity has now been added to the manuscript: (L646-650 P14) "Ethical approval, consent and confidentiality The study has been approved by the University of Keele Ethical Review Panel, Staffordshire (Reference: ERP223). Implied consent to participate in the study was obtained from all General Practitioners returning a completed questionnaire. Data are maintained that they cannot be linked with identifiable participants and are anonymised for data analysis and reporting."
Reviewer 2
Background I suggest that GPs in the UK have direct access to USS and MRI. As this is not the case in many other countries, this deserves should be explained. Access of NHS GPs in the UK to USS and MRI is increasingly restricted and in some areas GPs do not have direct access to these tests. The background hints to a likely difference in health systems between the UK and other countries, and that was one of the reasons for conducting this survey in the UK, please see this sentence in the Background section: (L125-128 P3) "It is not clear to what extent the findings from the surveys in Canada, the USA and Australia translate to the UK and its primary healthcare system, where the predominant model is one where GPs act as gatekeepers to other services. GP access to some investigations such as magnetic resonance imaging (MRI), ultrasound scan (USS) and plain radiographs is increasingly restricted in some areas in the UK."
Methods Lines 175-177: The term General Practitioners with special interest in MSK (GPwSI) is not well known outside the UK. What"s the difference with GP wit postgraduate training on shoulder pain or MSK? This contrast should be explained. For example, in The Netherlands, GPwSI followed a two year postgraduate course and have an additional national registration. Thank you for this point. This has now been further clarified in the manuscript: (L183-184 P4) "GPs who have obtained a formal Diploma in MSK medicine and who practice in a specialised MSK services".
In the UK, GPwSI are not required to have a separate registration. In our survey, they are differentiated from those who have undertaken training, formal or informal, in MSK medicine but do not hold a GPwSI position.
Lines 223-226: Two distributions methods were used; postal and email. Was the same introduction text used in both methods?
Yes, the same introduction text was used, in a paper letter format in the postal method, and in an email in the email method. This has been added to the methods section: (L235-236 P5) "For the online method, GPs were sent an e-mail using a similar letter introducing the study…"
How much time was expected to fill in the questionnaires? When the questionnaire was informally piloted in a group of practising GPs in our Research Institute, the time estimate was 5-10 mins. This information has now been added to the Methods section: (L179-181 P4) "The questionnaire was informally piloted among a small group of GPs in our Research Institute to assess clarity, acceptability, clinical relevance, representation of real patients, and time required for completion which was estimated to be around 5-10 mins."
Line 237: the sample size was calculated based on a mix of postal and online response rates. Why was chosen for a rather low online response of 4%, while you previously stated that these rates range from 1 to 40%? We had little evidence for online response rate among GPs in the UK upon which to base our estimates for this survey, and so we opted for a conservative, low response rate (Smith et al 2012 , The BMA, National Survey or GPs 2015 . "Based on responses obtained in previous similar surveys, an overall response of 14% was anticipated, 20% for the postal survey 8,13,14 and 4% for the online survey.16,17 "
Lines 241-247; are references available for clustering the answers into three groups? Please see our response to the similar point raised by the first reviewer on the Analysis section.
Results
The following sentence has now been added to the Discussion to compare the proportion of GP principals: (L583-585 P13) "According to type of GPs responding to the survey, the 72% of responders who reported being GP principals compares with 82% of all GPs in the UK who are GP principals (BMA 2014)."
Unfortunately, there are no publically available data about duration of clinical experience or type of practice, rural/urban etc.
Lines 311-313 and Table 2 : I have difficulties to understand the presented results. In the Method section, Lines 188-191, it seems that two questions were asked; 1) select the correct diagnoses, and 2) rate the confidence. Or, stated the GP their confidence per diagnosis? The total N under each diagnosis are different? To clarify this, the following phrase in the Methods section has now been revised: (L196-200 P4) 1. "Diagnosis: GPs were asked to select what they thought the clinical diagnosis was from a list of options: acute rotator cuff tear, glenohumeral OA, ACJ disorders, RCT, referred neck pain, AdhC and a free-text option. For each diagnosis selected they were asked to rate their confidence in the diagnosis on a seven-point Likert type scale ("definitely yes", "most likely", "likely", "not sure", "unlikely", "most unlikely" and "definitely not"). Lines 377-381, and Table 5 : 297/714 = 42% did not select any investigation; you present 43%. Blood tests were selected in 238/417 = 57%; you present 60%. I suggest that you provide the denominators in the text. Similar to the previous point and our responses to it, this is related to available/missing data. The denominator number has now been added to the text as follows: (L398 P9) "Of the 694 GPs who provided responses, 297 GPs (43%) did not select any investigation".
Line 410: Table 5 shows n=232 selected for plain radiograph, while adding the numbers in line 410 result in 230 (24 + 206). Which number is correct? Both numbers are correct. The difference is missing data as not all respondents provided information on whether they were a GPwSI or had MSK training. For the question regarding requesting a plain radiograph for AdhC, two GPs who selected plain radiographs did not provide information on whether they were a GPwSI or had MSK training, which explains the difference in the numbers. These clarifications have now been added to the Results section: (L439-442 P10) "GPwSIs in MSK medicine were more likely to select plain radiographs of the shoulder (24, 77% vs 206, 57%, p=0.024 (only 230 GPs provided such information)) and corticosteroid shoulder injection (30, 64% vs 299, 47%, p=0.03 (only 329 GPs provided such information)), and less likely to select NSAIDs (26, 55% vs 477, 76%, p=0.002 (only 503 GPs provided such information)) than non-GPwSIs."
For the RCT vignette, the GPwSI and those with postgraduate training were grouped, while for AdhC the latter group seems not included in the calculations. This is because there were no significant differences between these two groups with regard to the information provided for the RCT vignette. This has been further clarified in the manuscript, as follows (L376-379 P9) "GPwSI in MSK medicine and GPs who reported MSK/shoulder postgraduate training were similar in that both groups were more likely to… There were no other differences between these groups. " Discussion It is interesting to read that many GPs would order blood tests, and I wonder what is the rationale behind this? The patients had unilateral shoulder pain, so systematic disorders like PMR an RA are very unlikely. Maybe you can reflect on this. To a lesser extent, this is also true for plain radiographs. Thank you for this point. A discussion point to address this has now been added to the Discussion section as follows: (L486-495 P9,10) "The rationale for some choices of investigations is not clear. For the RCT vignette for instance, one in five of the GPs who were confident of the correct diagnosis selected a plain radiograph of the shoulder to confirm the diagnosis, a rationale that is not supported by published evidence. In the case of the early adhesive capsulitis vignette, blood tests and radiography are also not usually indicated as part of a primary care assessment in the absence of red flags or indications for malignancy, polymyalgia rheumatic or diabetes, although it might be reasonable to request a blood test to identify people with undiagnosed diabetes because of its known strong association with adhesive capsulitis (Zereik 2016). Unilateral shoulder pain without other symptoms makes polymyalgia rheumatica and rheumatoid arthritis unlikely while the middle-aged woman in the vignette also suggests that glenohumeral joint osteoarthritis is also unlikely as this usually affects older people."
Conclusion
There seems to be low guideline adherence! We agree with the reviewer, and we have already pointed this out in the discussion, please see the manuscript extract in our response to the previous point.
VERSION 2 -REVIEW
REVIEWER
Jeremy lewis
University of Hertfordshire Hertfordshire UK REVIEW RETURNED 24-Mar-2017
GENERAL COMMENTS
Thank you for the opportunity to review the revised manuscript. As before, this is an important paper and will make a valuable contribution and I learnt a lot reading it. The majority of the points have been addressed, however, there is still a need for clarification in some areas. My responses are as follows:
I find this difficult to understand. When someone with rotator cuff tendinopathy presents to GP clinical practice, would the presentation be different when someone with RCT presents to physiotherapy practice and orthopaedic practise? Would it not be the same condition, with same set of clinical findings wherever it presents? Surely you are only describing pain experienced in the region of the shoulder from an unknown cause? This still requires clarification.
In addition to this, it would be appropriate to add, (with respect to point 1), that there is still uncertainty regarding the construction of the inclusion criteria of the vignette, that GPs (or any other health professional) would be able to clinically reason RCT with certainty. Please construct this sentence as you best see fit, but you need to highlight to the readership that although it may have been used 3 times previously, it (ie the inclusion criteria -refer Hegedus et al 2015 -a reference you have quoted) may have been flawed, each time.
Would there have been any influence of participants in your study, having read the previous publications? Please would you comment / discuss this. Would this have introduced any bias?
6) The term "rotator cuff tendinopathy" (RCT) is a commonly used term, although it may not be strictly speaking accurate. It is a term that GPs understand and differentiate from other conditions such as adhesive capsulitis and osteoarthritis.
This is an issue and needs to be discussed and was the basis for the points raised in the first review as well as here.
If you choose to assess a clinical condition using a vignette, the vignette should at a very minimum include the features of that condition, which hasn"t been done. You have described shoulder pain of undeterminable origin. With reference to the first review: Major points As a clinician and a researcher I have no confidence that the RCT clinical vignette describes what may represents RCT with certainty (Line 147-148 "typical presentation on RCT"). There is an assumption (presented) that pain over the lateral shoulder and a painful arc in abduction confirm this. I am not aware of any evidence that this is a reliable and unequivocal diagnostically accurate test for RCT (impingement). This needs to be provided for reader confidence and the choice of clinical features needs to be discussed with respect to the findings presented in reference 9 (Hegedus et al 2015 Table 3 ). A reference the authors have chosen to use. The remainder of the clinical presentation could potentially represent a multitude of potential conditions and if I was presented with this very limited and equivocal clinical information and if this is all I had access too I would need to compliment the very limited information with other investigations. This then potentially biases the findings as I would then be considered (by the research team) to be ordering (based on best practice) unnecessary investigations… … In my opinion the research team have not provided the GPs who participated in the survey with anything more than a presentation of symptoms experienced in the shoulder that may be derived from a large number of causes. This is a serious flaw of this study.
As one of these may be compatible with a RC tear (Hegedus et al 2015) the research team may have mis-interpreted the findings and as such may have reported conclusions that require revision.
